Methods: 100 patients who underwent THA were retrospectively analyzed. They were stratified according to BMI, as proposed by the World Health Organization (WHO).
Introduction
The percentage of the obese population with osteoarthritis is growing within the worldwide population. The demand for total hip arthroplasty (THA) surgery has been continually increasing. There is evidence that the relative risk that an individual will need to undergo hip arthroplasty ranges from 1.92 among overweight individuals to 8.56 among those who are severely obese. 1 Quality of life seems to worsen in obese patients over the years following the procedure. [2] [3] [4] Therefore, losing weight before THA surgery is important and greatly encouraged, 5 given that a high body mass index (BMI) has been shown to be a risk factor for worsening of hip osteoarthrosis. 6 In addition, other objectives of weight reduction include diminishing the surgical risk and increasing the longevity of the implant.
Patients generally refer to coxarthrosis pain as the explanation for not losing weight during the period preceding the surgical procedure. Within this context, there is the idea that weight loss will take place naturally after surgery, since the patient will have less pain and functional limitation and will therefore be able to do physical exercise more easily. In this way, restoration of the patient's physical capacity is one of the aims of hip arthroplasty. 7 The objective of the present study was to investigate the effect of hip arthroplasty surgery on body mass index, thus asking whether patients are able to lose weight after hip arthroplasty.
Patients and methods
The medical files of 100 patients who underwent THA between November 2008 and November 2011 were retrospectively analyzed. The inclusion criteria were that the patients needed to have had a diagnosis of hip osteoarthrosis, BMI ≥ 20 and minimum postoperative follow-up of 18 months. Those with incomplete records relating to demographic data or either of the two weight measurement times (before the operation and at a later postoperative stage) were excluded.
Weight and height were measured on conventional digital scales made by Urano, with a capacity of 180 kg and divisions of 100 g, which also had a measuring tape available. The BMI was calculated using the formula w/h 2 , in which w is the patient's weight (kg) and h is his height (m). The patients were stratified at each time according to their BMI, as proposed by the World Health Organization (WHO), 8 in the following manner: normal weight (BMI < 25), overweight (BMI between 25 and 30) and obesity (BMI > 30).
Descriptive statistics and frequency distributions were observed. The groups were correlated by means of the t or chisquare tests, according to the variable under analysis. p < 0.05 was considered to be statistically significant. 95% confidence intervals (CI) were used. The data analysis was done using the SPSS for Windows software, v.14.
Results
There were 48 male patients (48%) and 52 female patients (52%). Just before the operation, the mean age of the sampled population was 63.8 years (standard deviation: ±13.5): 62.4 ± 14.3 years for the men and 65.1 ± 12.6 years for the women. The mean length of follow-up was 24.6 ± 0.6 months. The mean weight among the male patients was 84.5 ± 11.5 kg and among the female patients, 72.6 ± 13.9 kg. The mean height among the men was 1.72 ± 0.07 m and among the women, 1.62 ± 0.06 m.
The mean preoperative BMI was 28.0 ± 0.6 kg/m 2 . At the time of data gathering, 29 patients presented normal weight (BMI < 25), 42 were overweight (BMI 25-30) and 29 were obese (BMI > 30), as can be seen in greater detail in Table 1 . The men's mean preoperative BMI was 28.4 ± 3.6 kg/m 2 and the women's was 27.5 ± 5.0 kg/m 2 .
The postoperative analysis showed that there was a tendency toward weight decrease in 36 patients (36%); 15 did not present any weight change (15%), but 49 gained weight (49%). The mean postoperative BMI was 28.3 kg/m 2 : 28.9 ± 0.7 kg/m 2 for the men and 27.8 ± 0.7 kg/m 2 for the women. Overall, there was a mean increase in BMI of 0.4. Table 1 also shows that the BMI tended to increase among patients with normal weight and among overweight patients, but presented a tendency to diminish among obese patients. However, the changes in weight that were observed did not present any statistically significant differences (p > 0.05). Table 2 presents the preoperative distribution of the patients according to BMI group and their migration after the operation, in a more specific manner per group. Increases in BMI were observed in nine patients in the group with normal BMI; 11 patients went from overweight to obese and three patients in the obese group showed reductions: one to normal BMI and two to overweight. However, 73 patients (73%) in the sample remained with unchanged BMI. Table 3 shows the general number of patients according to pre and postoperative BMI. As also shown in Table 2 , it was observed that there was a tendency for patients with lower BMI to migrate to higher BMI. Patients in the group with normal BMI migrated to the overweight group, while patients in this group migrated to the obese group after the operation. Overall, the patients' mean weight increased.
Discussion
BMI is frequently used as a tool for assessing patients' nutritional status and also as a means of evaluating obesity in epidemiological studies. 9 WHO 8 has suggested that the ideal BMI measurement should be between 20 and 25 kg/m 2 . In relation to higher BMI among patients who are candidates for hip arthroplasty, some studies have correlated hip osteoarthrosis with obesity. 10, 11 It has been observed that the great majority of the patients who are candidates for THA are outside of this ideal weight range. Some authors have shown that postoperative weight changes occur among patients undergoing various types of arthroplasty, including of the knee and hip. [12] [13] [14] [15] Aderinto et al. 16 suggested that weight gains subsequent to THA were common, despite the functional improvement from the procedure, but that the weight gain would be greater among obese individuals. Middleton and Boardman 15 reported that, independent of the preoperative BMI, weight reduction would not occur after arthroplasty. In the present study, we observed that the majority of the patients did not present postoperative changes in BMI. In a general manner, increases in BMI occurred among patients with normal BMI and overweight, but BMI decreased in patients who presented established obesity. It should be emphasized that the values obtained were trends and that they were not statistically significant (p > 0.05). It could also be seen that the tendency toward increased BMI occurred both in men and in women.
Dowsey and Liew 13 analyzed weight changes among 529 patients who underwent THA, after 12 months of follow-up, and observed that weight reductions only occurred in 12.6% of the individuals. Abu-Rajab and Findlay 14 reported that 30% of the patients presented weight decreases over a 12-month period. Jain et al. 17 retrospectively reviewed 78 patients and observed their weight and height after THA. They found that the patients' BMI increased after the operation. In a general manner, the present study corroborates some of the findings of these authors.
Nonetheless, there is still some controversy in the current literature. Some studies have shown results that favor weight loss after THA. 18 For example, Paans et al. 18 evaluated postoperative weight and BMI after 1.0 and 4.5 years of follow-up and observed that there were significant reductions in these measurements. On the other hand, it has to be noted that these studies were conducted in several countries, with different ethnic groups with a variety of dietary and physical activity habits. In the present study, within Brazilian realities, only 8% of the patients reduced their weight, while 19% gained weight after the hip arthroplasty operation. Based on these results, it can be recommended that patients should decrease their weight before the operation and also diminish the risks relating to the transoperative and postoperative periods. Independent of weight and BMI prior to the procedure, the improvement in mobility achieved through THA in the present study generally did not promote reductions in anthropometric measurements in the majority of the patients, given that most of them continued to present the same BMI as before the operation (73%).
We recognize that there are some limitations to the present study. Among these is the lack of observation of dietary habits, physical activity levels, ethnic profile, cultural origin, socioeconomic profile, schooling level, etc. However, this study indicates the importance of diminishing BMI before the operation, because there is a general tendency toward weight increases. The patients who underwent THA did not become responsive to the appeals to lose weight before the surgical procedure, which had been emphasized and extensively discussed with our team before the operation, and some patients even increased in weight.
Conclusion
THA surgery did not contribute toward diminishing the BMI of the patients operated.
